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1. (1) $(X_{n})_{n\in\omega}$ Box $\square _{n\in\omega}X_{n}$ $\prod_{n\in\omega}X_{n}$
BOX BOX
: $\prod_{n\in\omega}U_{n}$ ( $U_{n}$ $X_{n}$ )
(2) $(X_{n)}*_{n})_{n\in\omega}$ Small Box $(\square _{n}X_{n}, (*_{n})_{n})$
BOX $\coprod_{n\in\omega}X_{n}$ :
$(x_{0}, x_{1}, . . ., x_{k}, *k+1, *k+2, . ..)$ .
Small Box :
$X_{n}= \bigcup_{n\in\omega}(\prod_{i\leq n}X_{i})$ .
Box Small Box
: $(\square , \square )_{n}X_{n}=(\square _{n}X_{n},$ , $(\square , \square )^{\omega}X=(\square , \square )_{n\in\omega}X$ .
1. $l_{2}$ Box-Small Box $(\square , \square )^{\omega}l_{2}$ Box
$\coprod^{\omega}l_{2}$ P. Mankiewicz [13] LF
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(Fr\’echet ) $l_{2}\approx l_{2}\cross \mathbb{R}^{\infty}$
$\mathbb{R}^{\infty}$
$\mathbb{R}^{1}\subset \mathbb{R}^{2}\subset \mathbb{R}^{3}\subset\cdots$
Small Box [2, Proposition 2.2].
1. $n\in\omega$ $\prod_{i\leq n}X_{i}$ Small Box $\square _{n\in\omega}X_{n}$
Tychonoff $f^{n}$ : $X_{n}arrow Y_{n}(n\in\omega)$ Box
nfn $:\coprod_{n}X_{n}arrow\coprod_{n}Y_{n}$ : $(x_{n})_{n}\mapsto(f^{n}(x_{n}))_{n}$
$f^{n}$ : $(X_{n^{*}n})arrow(Y_{n}, *_{n})(n\in\omega)$ $\coprod_{n}f^{n}$
Small Box $\square _{n}f^{n}$ : $\square _{n}X_{n}arrow\square _{n}Y_{n}$
Box $f_{t}^{n}$ : $(X_{n}, *_{n})arrow(Y_{n}, *_{n})$
$(n\in\omega)$ Small Box $\square _{n}f_{t}^{n}$ : $\square _{n}X_{n}arrow\square _{n}Y_{n}$
Box $\coprod_{n}f_{t}^{n}$ : $\coprod_{n}X_{n}arrow\coprod_{n}Y_{n}$
Box-Small Box ([2, Section 2]). $(G_{n})_{n\in\omega}$
Box $\coprod_{n}G_{n}$ Small Box $\square _{n}(G_{n}, e_{n})$
$G$ $e$ $(G_{n})_{n\in\omega}$
$G$ :
$G_{n}\subset G_{n+1}(n\in\omega)$ , $G= \bigcup_{n}G_{n}$ .
$p:\square _{n}G_{n}arrow G$ :
$p(x_{0}, x_{1}, \ldots, x_{k}, e, e, \ldots)=x_{0}x_{1}\cdots x_{k}$
2. $p$ :
(1) $p$
(2) $p$ ( $(e)_{\mathfrak{n}}$ ) $G$ $G_{0}\subset G_{1}\subset G_{2}\subset\cdots$
( $G= g-\lim_{arrow n}G_{n}$ )
(3) $p$ $\grave\grave\grave$ $e$ :
(i) $G_{n}$ $G$
(ii) $G$ $H$ $H$ $G$








$M$ $\sigma-$ $n$ ( ) $\mathcal{H}(M)$ $M$
(Whitney ) $h\in \mathcal{H}(M)$ :
$\mathcal{U}(h)=\{g\in \mathcal{H}(M):(h, g)\prec \mathcal{U}\}$ $(\mathcal{U}\in cov(M))$
cov $(M)$ $M$ $\mathcal{H}(M)$ $\mathcal{H}(M)_{0}$ $\mathcal{H}(M)$
$id_{M}$ $\mathcal{H}_{c}(M)$ $M$
$\mathcal{H}(M)$ $\mathcal{H}_{c}(M)$ $\mathcal{K}$
$M$ $K$ $h\in \mathcal{K}$
$supph\subset K$






$\mathcal{H}(M)$ ANR ([16]), $n=1,2$
([12]), $n\geq 3$
$M$ $n$ PL $M$ PL $\mathcal{H}^{PL}(M)$ $l_{2}$ -
$n=1,2$ $\mathcal{H}^{PL}(M)$ $\mathcal{H}(M)$
$n\geq 3$ $\mathcal{H}^{PL}(M)_{0}\subset \mathcal{H}(M)_{0}$




(2) $\mathcal{H}(M)_{0}$ $\mathcal{H}_{c}(M)$ $\mathcal{H}(M)_{0}$ $h\in \mathcal{H}(M)$ $id_{M}$
(3) $\mathcal{M}$ $(M)=\mathcal{H}_{c}(M)/\mathcal{H}(M)_{0}$ ( )
$\mathcal{H}_{c}(M)\approx \mathcal{H}(M)_{0}\cross \mathcal{M}_{c}(M)$
(4) $(M_{i})_{i\in N}$ $M$ :
$M_{i}\subset Int_{M}M_{i+1}$ , $M= \bigcup_{i}M_{i}$ .
$G(M_{i})=\{h\in \mathcal{H}_{c}(M)|supph\subset M_{i}\}$ $p$ : $\square _{i}G(M_{i})arrow \mathcal{H}_{\text{ }}(M)$
$p$ $\mathcal{H}_{c}(M)=g-\lim_{arrow i}G(M_{i})$
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$(\mathcal{H}(M), \mathcal{H}_{c}(M))$ [1] $(\mathcal{H}(\mathbb{R}), \mathcal{H}_{c}(\mathbb{R}))\approx$
$(\square ^{\omega}, \square ^{\omega})l_{2}$ $M$ $(\mathcal{H}(M), \mathcal{H}_{c}(M))$
$(\square ^{\omega}, \square ^{\omega})1_{2}$
:
(1) $(X, A)\approx\ell(Y, B)$ at $a\in A\Leftrightarrow X$ $a$ $U$ $Y$ $V$
$(U, U\cap A)\approx(V, V\cap B)$ .
(2) $(X, A)\approx\ell(Y, B)\Leftrightarrow$ $a\in A$ $(X, A)\approx\ell(Y, B)$ at $a\in A$ .
1. $(\mathcal{H}(M), \mathcal{H}_{c}(M))\approx\ell(\coprod^{\omega}, \square ^{\omega})l_{2}$ .
1. $n=1,2$
$l_{2}\approx l_{2}\cross \mathbb{R}^{\infty}$ $n=1,2$ $\mathcal{H}_{c}(M)$ $(l_{2}\cross \mathbb{R}^{\infty})$ -
$n\geq 3$
PL
4. $M$ $n$ PL $n=1,2$ $\mathcal{H}_{c}^{PL}(M)$ $\mathcal{H}_{c}(M)$
$n=2$ $\mathcal{H}_{c}(M)$ [3]
2. $n=2$
(1) $\mathcal{H}(M)_{0}\approx\square ^{\omega}l_{2}\approx l_{2}\cross \mathbb{R}^{\infty}$ ;
(2) $\mathcal{H}_{c}(M)\approx \mathcal{H}(M)_{0}\cross \mathcal{M}_{c}(M))$ $\Lambda t_{c}(M)\approx\{\begin{array}{ll}\text{ }( M: \text{ })\text{ }( M:\{1 \text{ }h \text{ } ).\end{array}$
$M$ $M$ :
$M\approx X-K$ , $X$ ;
$K$ $X$
3. WHITNEY $C^{\infty}$
$M$ $\sigma-$ $C^{\infty}n$ $\mathcal{D}(M)$ $M$
(Whitney $C^{\infty}$- ) $h\in \mathcal{D}(M)$ :
$\bigcap_{\lambda\in\Lambda}\mathcal{U}(h, (U_{\lambda}, x_{\lambda}), (V_{\lambda}, y_{\lambda}), K_{\lambda}, r_{\lambda}, \epsilon_{\lambda})$
$\{U_{\lambda}\}_{\lambda\in\Lambda}$ $M$ $c\infty$ $\{U_{\lambda}\}_{\lambda\in\Lambda}$




Whitney $C^{\infty}$ $C^{\infty}$ $\mathcal{D}(M)$
Fr\’echet (cf. [11, 10]), $l_{2}$ -
32. $M$
3. $(\mathcal{D}(M), \mathcal{D}_{c}(M))\approx\ell(\coprod^{\omega}, \square ^{\omega})l_{2}$ . $\mathcal{D}_{c}(M)$ $(l_{2}\cross \mathbb{R}^{\infty})$ -
[4] $(\mathcal{D}(\mathbb{R}), \mathcal{D}_{c}(\mathbb{R}))\approx(\coprod^{\omega}, \coprod^{\omega})l_{2}$
5. (1) $\mathcal{D}(M)_{0}$ $\mathcal{D}_{c}(M)$ $\mathcal{D}(M)_{0}$ $h\in \mathcal{D}(M)$ $id_{M}$
(2) $\mathcal{M}_{c}^{\infty}(M)=\mathcal{D}_{c}(M)/\mathcal{D}(M)_{0}$ ( )
$\mathcal{D}_{c}(M)\approx \mathcal{D}(M)_{0}\cross\Lambda\Lambda_{c}^{\infty}(M)$
(3) $(M_{i})_{i\in N}$ $M$ $C^{\infty}n$
$M_{i}\subset Int_{M}M_{i+1}$ , $M= \bigcup_{i}M_{i}$ .
$G(M_{i})=\{h\in \mathcal{D}_{c}(M)|supph\subset M_{i}\}$ $p$ : $\square _{i}G(M_{i})arrow \mathcal{D}_{c}(M)$
$p$ $\mathcal{D}_{c}(M)=g-\lim_{arrow i}G(M_{i})$
$\mathcal{D}_{c}(M)$ [5]
4. (1) $n=1,2$ $\mathcal{D}(M)_{0}\approx l_{2}\cross \mathbb{R}^{\infty}$ .
(2) $n=3$ $M$ $(M$ $M$ 3
) $\mathcal{D}(M)_{0}\approx l_{2}\cross \mathbb{R}^{\infty}$ .
(3) $X$ $C^{\infty}n$ $M=$ Int $X$















$G_{K}=\{g\in G|g|_{K}=id_{K}\}$ , $G(N)=G_{M\backslash N}$ , $G_{K}(N)=G_{K}\cap G(N)$ , $G_{K,c}=G_{K}\cap G_{c}$ .
$M$ $C^{\infty}$ $L$
$\mathcal{E}^{G}(L, M)=\{g|_{L}|g\in G\}$ ( - $C^{\infty}$ )
$i_{L}$ : $L\subset M$
$M$ $C^{\infty}n$ $(M_{i})_{i\in N}$ $M_{i}\subset Int_{M}M_{i+1},$ $M= \bigcup_{i}M_{i}$
$L_{i}$ $:=M_{i}$ –Int$MMt-1(M_{0}=\emptyset)$ $(G(M_{i}))_{i}$ $G_{c}$$p;$
6. (1) $(G, G_{c})\approx\ell(\square , \square )_{i}\mathcal{E}^{G}(L_{2i}, M)\cross(\square , \square )_{i}G(L_{2i-1})$ at $id_{M}$ .
(2) $p:\square _{i}G(M_{i})arrow G_{c}$
$\mathcal{E}^{G}(L_{2i}, M),$ $G(L_{2i-1})$ $l_{2}$ 3 $(G, G_{c})\approx\ell(\square , \square )^{\omega}l_{2}$
6
(1) $M$ $C^{\infty}n$ $N_{2i}$ $L_{2i}$
$\mathcal{L}=(L_{2i})_{i},$ $\mathcal{K}=(L_{2i-1})_{i},$ $\mathcal{N}=(N_{2i})_{i}$ $M$ $C^{\infty}n$
$L= \bigcup_{i}L_{2i},$ $K= \bigcup_{i}L_{2i-1},$ $N= \bigcup_{i}N_{2i}$
(2) $r_{\mathcal{L}},$ $\lambda_{N},$ $\lambda_{\mathcal{K}}$ :
(i) $r_{\mathcal{L}}$ : $Garrow\square _{i}\mathcal{E}^{G}(L_{2i}, M),$ $r_{\mathcal{L}}(g)=(g|_{L_{2i}})_{i}$ .
$($ ii $)\lambda_{N}$ : $\coprod_{i}G(N_{2i})arrow G(N))$ $\lambda_{\mathcal{K}}$ : iG $(L_{2i-1})arrow G(K)=G_{L}$ :
$\lambda_{N}$ $g=(g_{2i})_{i}\in\coprod_{i}G(N_{2i})$ $\lambda_{N}(g)=g_{2i}$ on $N_{2i}$
$\lambda_{\mathcal{K}}$
$\lambda_{!\backslash f},$ $\lambda_{\mathcal{K}}$







$\mathcal{V}$ $G$ $id_{M}$ $s$ :
(i) $i\in N$ $Garrow \mathcal{E}^{G}(L_{2i}, M)$ iL2
$s_{i}$ : $\mathcal{V}_{i}arrow G(N_{2i})$ si $(i_{L_{2i}})=id_{M}$ (cf. [10, 14, 15]).
$s$ :
$s=\square _{i}s_{i}$ : $\coprod_{i}\mathcal{V}_{i}arrow\coprod_{i}G(N_{2i})$ , $s((f_{i})_{i})=(s_{i}(f_{i}))_{i}$ .
72
(ii) $\mathcal{V}$ $r_{\mathcal{L}}$ : $Garrow\square _{i}\mathcal{E}^{G}(L_{2i}, M)$ $\mathcal{V}=r_{\mathcal{L}}^{-1}(\coprod_{i}\mathcal{V}_{i})$
(4) $\varphi$ :
$\varphi:\mathcal{V}arrow\coprod_{i}\mathcal{V}_{i}\cross G_{L}$ , $\varphi(g)=(r_{\mathcal{L}}(g), \eta(g)^{-1}g)$ .
well-defined :
$\varphi:(\mathcal{V}, \mathcal{V}\cap G_{c})\approx(\square , \square )_{i}\mathcal{V}_{i}\cross(G_{L)}G_{L,c})$ .
(5) 6(1) :
$(G, G_{c})$ $\approx\ell$ $(\square , \square )_{i}\mathcal{E}^{G}(L_{2i}, M)\cross(G_{L}, G_{L,c})$
$\varphi$




$\rho:\square _{i\in N}G(N_{2i})\cross\square _{i\in N}G(L_{2i-1})arrow G_{c)}$ $\rho((f_{i})_{i\in N}, (g_{i})_{i\in N})=\lambda_{N}((f_{i})_{i\in N})\lambda_{\mathcal{K}}((g_{i})_{i\in N})$
$\rho$ :
$\rho$ : $\square _{i\in N}G(N_{2i})\cross\square _{i\in N}G_{L}(L_{2i-1})$ id $arrow\coprod_{i\in N}G(N_{2i})\cross\lambda_{\mathcal{K}}\cross G_{L,c}arrow^{\theta}G_{c}$
$\theta$ $id_{M}$ :
$\sigma_{0}=$ $(s\cross$ id $)\varphi$ : $\mathcal{V}\cap G_{c}arrow\coprod_{i\in N}G(N_{2i})\cross G_{L,c}$ .
id $\cross\lambda_{\mathcal{K}}$ $\sigma_{0}(id_{M})$ $\mathcal{V}\cap$ G $id_{M}$
$\mathcal{U}$
$\sigma=$ $($ id $\cross\lambda_{\mathcal{K}})^{-1}\sigma_{0}|_{t4}$ : $\mathcal{U}arrow\square _{i\in N}G(N_{2i})\cross$
$\rho$ $id_{M}$
(7) $\sigma$ :
$\sigma(h)=((f_{i})_{i\in N}, (g_{i})_{i\in N})(h\in \mathcal{U})$
(i) $h=\lambda_{N}((f_{i})_{i\in N})\lambda_{\mathcal{K}}((g_{i})_{i\in N})=(f_{1}f_{2}\cdots)(g_{1}g_{2}\cdots)=f_{1}g_{1}f_{2}g_{2}f_{3}g_{3}$
(ii) $f_{i}\in G(N_{2i})\subset G(M_{2i+1})$ , $g_{i}\in G(L_{2i-1})\subset G(M_{2i-1})\subset G(M_{2i+2})$ $(i\in \mathbb{N})$ ;
(iii) $(id_{M},$ $id_{M},$ $f_{1},$ $g_{1},$ $f_{2},$ $g_{2)}\ldots)\in\square _{i\in N}G(M_{i})$ , $h=p(id_{M},$ $id_{M},$ $f_{1},$ $g_{1)}f_{2},$ $g_{2)}\ldots)$ .
(8) $p$ $id_{M}$ $s$ :
$s$ : $\mathcal{U}arrow\square _{i\in N}G(M_{i})$ , $s(h)=(id_{M},$ $id_{M)}fi_{)}g_{1)}f_{2},$ $g_{2},$ $\ldots)$ .
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